Restrictive employment protection legislation has been highlighted as one of the key reasons for lower labour productivity in Europe compared to the US. A variety of channels have been suggested, including recently a focus on the direct effect of employment protection on worker effort decisions. A range of evidence now exists that demonstrates robust, but small, effects of employment protection on effort. These appear too small to generate marked cross-country differences in labour productivity. This paper revisits this issue using representative data of private sector workers in Spain, focusing on temporary and permanent contracted workers who differ markedly in their level of employment protection. Our approach is to use a range of legislative changes aimed at reducing the incidence of temporary employment to estimate the effect of permanent employment on one aspect of effort, absenteeism. We demonstrate a substantial effect of permanent contracts on absenteeism. Our results suggest that cross-country differences in employment protection have the potential, through the effect on worker effort, to have a substantial impact on labour productivity.
I. INTRODUCTION
Differences in labour productivity between Europe and the US are an issue of longstanding interest (Prescott, 2004; van Ark, 2005 and van Ark et al., 2008) . A range of explanations have been posited to explain these differences. For instance, it has been suggested that the `knowledge economy' emerged much more slowly in Europe when compared to the US (Aghion et al., 2004; van Ark et al., 2008) . Another explanation, and a highly contentious one, is that markedly more strict employment protection legislation (EPL) in Europe leads to lower labour productivity (Bassanini et al., 2009; Dolado and Stucchi, 2008; Capellari et al., 2012) .
EPL has the potential to affect productivity through its influence on labour market transitions and unemployment: this has been the source of a large and contentious literature (Lazear, 1990; Addison et al., 2000; Blanchard and Portugal, 2001; Acemoglu and Pica, 2008) . Along with these effects on labour market transitions EPL could also influence worker productivity more directly through its effect on worker effort decisions Stucchi, 2008 and Dolado et al., 2011) . Recently, a literature has developed that seeks to estimate this effect, focusing primarily on absenteeism (Riphahn and Thalmaier, 2001; Riphahn, 2004 and Engellandt and Riphahn, 2005; Olsson, 2009 , Scoppa, 2010a and Bradley et al., 2014 . This literature can be summarised as showing robust and statistically significant effects of employment protection on absenteeism; more employment protection increases absenteeism. While these papers typically compare worker behaviour across large variations in employment protection, it must be recognised that the economic magnitude of these estimated effects are quite small. For instance, Ichino and Riphahn (2005) show that Italian bank workers who pass a 12 week probation period increase absence by 0.04 of a day per week, while Bradley et al., 2014 show that public sector workers who move from temporary to permanent contracts increase absence by 0.017 of a day per week. These effects appear too small to lead to large differences in labour productivity. Other studies find larger effects in specific settings related to small firms. Olsson (2009) finds a decrease in sickness absence of 13% among firms of less than 10 workers in Sweden who experienced a reduction in employment protection strength, and Scoppa (2010a) examine the effect of an increase in dismissal costs in small Italian firms and find an increase in sickness absence of 18%. Finally, previous evidence for Spain 3 demonstrates a small effect of permanent contracts on the incidence of absenteeism (Jimeno and Toharia, 1996) .
In this paper we revisit this issue and provide new evidence on the effect of permanent contracts on private sector worker absence across an entire labour market. Using variation in the probability of assignment to permanent contracts that result from a series of legislative changes in Spain, we demonstrate larger effects of contract type on worker absence than previous estimates. We argue that these are of a magnitude large enough to generate economically meaningful differences in worker productivity.
In the European context the key variation in employment protection relates to differences between temporary contracts and permanent contracts. Temporary contracted workers are relatively easy to fire or face non-renewal of contract while the dismissal of permanent workers is, typically, extremely difficult. In the case where dismissal of permanent contract workers does occur this may still impose large costs on the employer. Spain is a particularly interesting case as it is known for both very stringent employment protection of permanent employees and at the same time has the highest incidence of temporary employment contracts in the EU. More than 30% of the Spanish workforce over the 1990-2007 period was employed on a fixed-term contract at any given point in time (Bentolila et al., 2008) , and these workers have very little employment protection. Previous evidence suggests that there is limited mobility between temporary and permanent contracts, for instance temporary contract worker chance of moving into permanent employment appears no higher than that of unemployed individuals (Güell and Petrongolo, 2007) .
The temptation in this context is to compare permanent and temporary workers to provide a measure of the effect of employment protection on effort. However, the identification of the effect of permanent employment on workers' effort is complicated by a number of issues related to the non-random selection of workers into employment contracts.
First, contract type is not randomly distributed across the labour market and temporary contracts are, for instance, concentrated amongst the young, women, immigrants and the less skilled (Kahn, 2007) . Moreover, temporary jobs are characterised by features that may make them on average less desirable, such as lower levels of work-related training (Arulampalam and Booth, 1998; Draca and Green, 2004) , lower wages (Booth et al., 2002) , poorer working conditions, and an increased risk of work-related accidents (Guadalupe, 2003) . A further complication is that these contracts could be used for specific reasons that may condition 4 effort choices. For instance, they may be used by employers as a buffer against cyclical fluctuations and/or for screening purposes (Booth et al., 2002; Green and Leeves, 2004) . In the latter case, under imperfect information regarding their productivity, this may lead temporary workers to increase their effort so as to augment their probability of being retained by the firm.
Together this suggests a variety of observed and unobserved factors that influence both the probability of being hired on a permanent contract and effort choices by workers.
This suggests an endogeneity problem leading to biased and inconsistent estimates of the causal effect of contract type on absenteeism. This paper investigates the effect of permanent contracts on workers' effort by exploiting four employment protection reforms between 1997 and 2006 in Spain that incentivised private sector firms to offer permanent contracts to certain groups of workers while leaving others unaffected. These reforms are used as a source of exogenous variation in permanent employment, which is then used to estimate contract effects on absenteeism. Previous research has already shown that these types of labour reforms affect the likelihood of being employed on a temporary contract. Kahn (2010) finds an effect of employment protection reforms on the incidence of temporary jobs for the countries of the EU-15 from 1996 to 2001. Dolado et al., (2011 Dolado et al., ( ) use the 1994 Dolado et al., ( , 1997 Dolado et al., ( and 2002 reforms in Spain to identify the exogenous variation in the share of temporary workers within firms so as to evaluate the impact of the extended use of temporary contracts on the productivity of Spanish manufacturing firms. Kugler et al., (2003) demonstrates an increase in permanent employment for men under 30 and over 45 years old with a difference in difference analysis of the 1997 reform in Spain. The series of reforms and the large scale nature of temporary work in Spain make it an ideal setting to analyse the effect of contract type on absence. In this way, we extend earlier research on absence and employment protection (Ichino and Riphahn, 2005; Olsson 2009; Scoppa 2010a; Bradley et al., 2014) .
Our results suggest that being employed on a permanent contract increases the probability of being absent from work due to sickness by approximately 5.3 percentage points, and increases time absent by approximately 0.067 of a day per week. This estimate is substantially larger than that reported in the previous literature (Ichino and Riphahn, 2005; Olsson, 2009; Scoppa, 2010a; Bradley et al., 2014) and we argue that it is of an economically significant magnitude. Our institutional setting covers an entire labour market, where temporary workers may be employed in a variety of occupational and industry settings. While 5 not the focus of our paper we provide evidence that changes in incentives to firms influences the assignment of workers to types of employment contracts across the labour market. We test the sensitivity of our instrumental variable results to violations of the exclusion restriction, i.e. that the reforms do not directly influence absenteeism, using the approach set out by Conley et al., (2012) . Our results add to previous research by providing evidence of employment protection effects on absence in a broader economic and labour market setting.
II. INSTITUTIONAL BACKGROUND AND DATA

Institutional background
Spain's labour market is characterised by high unemployment and high rates of temporary employment; the latter is the highest in Europe (14% and 33% in the EU-27 and Spain in 2005, respectively) . Figure 1 demonstrates the evolution of the rate of temporary employment in Spain and the countries of the EU-15 and EU-27 (See Dolado et al., (2002) for a survey on temporary employment in Spain).
INSERT FIGURE 1
Temporary contracts in their modern form were introduced in Spain in 1984 as an attempt to combat high unemployment rates. Specifically, a contract (Contrato temporal de fomento de empleo) was created under which individuals could be hired for a maximum duration of three years, with no constraints. Temporary contracts did exist prior to this (from 1976 on) but were only allowed in very specific jobs that were temporary in nature, such as seasonal work. The 1984 legislative change removed this link between temporary work and job type. This reform led to a large and rapid increase in the use of temporary contracts.
While there was no necessary link between job and contract type, in reality the growth in temporary contracts was concentrated in what could be considered "lower quality" jobs.
Dismissal of temporary contract workers was relatively easy with no dismissal compensation.
In contrast, permanent workers remained very hard to dismiss. Permanent workers must receive 30 days notice of dismissal. If the dismissal is due to objectively bad conduct of the worker there is no further compensation. However, if the dismissal is due to poor demand conditions of the firm, dismissed workers receive 20 days full pay per year worked with the firm up to a maximum of 12 months full pay. If the dismissal is for any other reasons, compensation rises to 45 days per year worked with a maximum of 42 months full pay. In 6 practice, most dismissals are not for the first two reasons and maximum compensation is paid. Moreover, if a dismissal was contested by the worker for being unfair and a judgement subsequently was made against the firm (i.e. unfair dismissal) they had to pay full wages for the period between dismissal and trial. This coupled with the relatively slow time to trial in Spain implies a large additional dismissal cost. Together, this helps to explain why temporary contracts proliferated once they were introduced.
The scale of the temporary employment sector generated by the original reform was eventually viewed as undesirable and has led to a number of subsequent reforms aimed at reducing the level of temporary employment, and reducing the size of the disparity between permanent and temporary contract conditions. Of specific interest is the series of reforms that began in 1997. In 1997 a new type of permanent contract was created (Contrato de Fomento de la Contratacion Indefinida, CFCI). The key characteristics were tax breaks for 2 years for firms to hire a worker on this type of contract, and lower potential dismissal costs than standard permanent contracts. The lower dismissal costs of CFCI workers primarily took the form of a lower level of compensation of 33 days full pay per year worked (as compared to 45 for other permanent workers) and a reduction in the maximum period of full pay from 42 to 24 months. Only certain groups of workers could be offered these contracts, 18-29 year olds, workers older than 45 years, long-term unemployed (at least one year), disabled workers and workers currently on temporary contracts within the firm. The eligible groups were subsequently expanded in 2001 to also include 16 and 17 year olds, unemployed women between 16 and 45 years old, those unemployed for at least 6 months and women in sectors where they were under-represented. Another key change that reduced the `distance' between contract types was that, in certain cases, temporary contract workers were now eligible for dismissal compensation of 8 days.
Further reforms on the 14 th of December 2002, extended this contract to women who gave birth in the last 24 months, but also introduced `express dismissal' (despido express).
This lowered dismissal costs of all permanent workers as the employer did not have to pay processing wages if they accepted that the dismissal was unfair within 48 hours, but still had to pay dismissal compensation. Finally in 2006 (active from the 31 st December 2006) these CFCIs were extended to cover essentially all workers. In addition, the tax breaks for hiring these workers were changed from a proportion of the wage to a specific amount, which favours the hiring of lower wage workers on these contracts. The period of payment of these 7 breaks was also extended from 2 to 4 years. Together these can be seen as progressively inclusive reforms, in terms of coverage, that reduce the dismissal costs related to hiring workers on permanent contracts.
In terms of the impact of these reforms on the Spanish labour market, previous research demonstrates that the reforms of the 1990s had a very limited effect on the use of employment contracts in Spain (see for instance Kugler et al., 2003; García Perez and Rebollo, 2009a and 2009b and Mendez, 2012 . By the mid-2000s, the share of temporary jobs remained very high and the conversion rate into open-ended contracts remained low and stable at around 4% of the total number of contracts (Bentolila et al., 2008) . chosen period is crucial for identification purposes since it contains four labour market reforms and both the period and the reforms are not associated with any major economic 1 An additional requirement of our identification strategy is that these reforms do not have a direct effect on absenteeism. While a recent reform in 2012 was explicitly aimed at tackling problems related to workplace absenteeism, previous reforms did not have provisions aimed at addressing absenteeism, nor is absenteeism discussed as an issue in these reforms. Moreover, Blázquez (2012) demonstrates that the absence rates and levels of both temporary and permanent workers were stable over the period of 1996-2004. crisis. 3 This makes it less likely that the decrease in temporary employment is due to a general drop in labour demand and employment levels.
While we acknowledge that absenteeism in public sector employment is of interest, and this interest is reflected in previous research (Scoppa 2010b , De Paola et al., 2014 , our identification approach is not well suited to the public sector. As the reforms acted to change dismissal costs to employers one might think that profit orientated, private sector, firms may be more responsive to these incentives. 4 As a result, the paper focuses solely on the private sector where these incentives are likely to be more salient. This reduces our sample to 2,000,614 worker-time observations.
Information on usual and actual hours of work per week forms the basis of our measures of both the extensive and intensive margins of absence. A range of previous literature has demonstrated how answers to usual hours can be used as a proxy for contractual hours (Barmby et al 1999; Lozano, 2011, Green and Navarro, 2012; Shi and Skuterud, 2015) .
Answers to the actual hours question provides how many hours of work was actually conducted by the individual in the reference week. Hence, combinations of these two variables can be used to create measures of absence, and it has been demonstrated for instance, that this allows internationally comparable measures of absenteeism to be constructed (Barmby et al, 2002) .
The extensive absence margin is a variable that takes value 1 when usual hours are greater than actual hours and value 0 if they are the same. The intensive margins of absence are calculated as deviations from contractual hours either in absolute terms or as an absence rate. Hence, the hours a worker is absent per week is calculated as the difference between usual and actual hours,
. For ease of interpretation we multiply this number by 60 so that the estimated coefficients are in terms of minutes of absence. The absence rate is defined as the ratio of the hours reported absent to contractual hours in the reference week
. Respondents to the LSLFS provide information on the reasons for any difference between usual and actual hours. In our main models we use variation that is 9 reported by the worker corresponding to two measures of absenteeism, a broader one, general absence that includes all reasons by which usual and actual hours differ and another one that is restricted to sickness absence only. 5 This is done for two main reasons. First, while existing literature has generally focussed only on sickness absence, this has been from administrative sources, which in that setting means absence due to illness/sickness with pay (Ichino and Riphahn, 2005; Bradley et al, 2014) . In a survey data setting such as ours, it is not clear how an individual who, for instance took time off due to family/personal reasons, but claimed sick pay would respond. Moreover, as our interest is in how effort changes with employment protection, it seems appropriate to consider all variations in absence that may be correlated with contract type as any unplanned (to the firm) deviation from contractual hours may be costly to the firm. The second reason relates to potential inconsistencies in how sickness absence is recorded in the final period of our study (from 2005 on), where there appears to be a drop in the level of recorded sickness absence even where overall general absence remains stable. In this way, our general absence measures provide a valuable robustness check on the sickness absence results.
As an additional restriction, in our main models we only measure negative deviations from contractual hours. In the case where actual hours are greater than usual hours (due to, for instance, overtime) we remove these observations from our sample, leaving a final estimating sample of 1,976,702. Excluding these observations may not be an obvious choice insofar as we are interested in all effort variation due to contract type. Indeed, previous research on Switzerland demonstrates that temporary workers work more unpaid overtime than permanent workers (Engellandt and Riphahn, 2005) . However, in unreported results, our main estimates are essentially unaffected by including these positive variations in working time. Moreover, we re-estimated models of contract effects on overtime only and found no evidence that contract type is associated with more, or less, overtime work.
Our choice to examine three dimensions of absenteeism (the extensive margin and two forms of intensive margin) is motivated by a desire to illustrate a broad picture of absence behaviour. That is, absenteeism may be higher amongst permanent workers due to it 5 In the Spanish Labour Force Survey if actual hours are reported as less than contractual hours the respondent has to provide one out of sixteen categorical reasons for being absent. In unreported estimates, we also used a broader measure of sickness absence which also includes time off work due to other family and personal reasons. Our main results are robust to using this classification.
being a more frequent phenomenon amongst permanent contract workers or permanent workers taking longer absence spells. At the same time, using the absence rate, in addition to actual time absent, allows us to examine the robustness of our results to underlying variation in contractual hours.
INSERT FIGURE 2
Figure 2 provides preliminary evidence on the association between general absence and contract type, where the three panels refer to our three measures of absenteeism. To aid with presentation we plot these as 5 year moving averages and show the timing of the four reforms. Three things are notable. First there is a marked and stable difference over time in the absence levels of temporary and permanent contract employees. For instance, temporary workers are, on average, absent from work 67 minutes less a week than permanent workers.
Second, overall absence levels for both types of workers are high, which reflects the use of all differences in usual and actual hours. The final point relates to the reforms. There doesn't appear to be any visual evidence of a direct relationship between the labour market reforms and the absence behaviour of temporary and permanent workers. The contract gaps appear quite similar either side of four reforms. Table A1 presents summary statistics on the variables used in the empirical analysis for the whole sample and by permanent and temporary workers, respectively. We show our absence measures, usual and actual hours, along with means for tenure, gender, marital status, education level and age. Not reported, but also included in all models are 9 industry dummies, 8 occupation dummies, 17 region dummies, year dummies and quarter dummies.
III. METHODOLOGY AND IDENTIFICATION
The effect of contract type on absence can be estimated as follows:
where γ provides the conditional effect of working on a permanent contract on the absence of individual i at time t (A it ). While not the only issue, the chief threat to interpreting this effect as causal is the non-random assignment of workers to permanent contracts. Whilst this may take a number of forms, a salient factor is that firms will be more likely to offer permanent contracts to harder working, more productive workers. If these characteristics are omitted 11 from (1) we would expect OLS estimates of the contract effect to be biased downwards. In essence, the permanent contract effect estimate reflects the combination of the behavioural effect (if any) of employment protection on work effort (in expectation higher absence) and the comparison of inherently more productive workers in permanent contracts to less productive, temporary, workers. In an institutional setting such as Spain where dismissal costs are high, and hence there is more strict 'rationing' of permanent contracts one might expect this second selection bias to be more severe.
Our identification approach draws upon Kahn (2010) who demonstrates the effect of European employment protection reforms on the incidence of temporary work contracts, and Kugler et al., (2003) of contract type. 6 The standard identifying assumption is that the chosen instrumental variables are relevant and validly excluded. The relevance condition requires that there is a correlation between these reforms for the treatment group Z and the likelihood of permanent
. With respect to the validity condition, our assumption is that our instruments affect workers absence behaviour only through its effect on permanent
. An argument in support of this assumption is that government policy aimed at introducing permanent contracts and reducing dismissal costs has had the primary objective of fighting high unemployment. Although workers' absence leads to significant costs for firms, and in countries like Spain absence levels are very high, governments have generally ignored this aspect when designing employment protection reforms. Furthermore, it has been shown that there is no effect of these EPL reforms on the overall employment level in Spain (Kahn, 2010) . In the results section we further discuss the statistical strength and validity of our instruments.
We present OLS, Fixed Effects and IV estimates of the effect of permanent contracts on worker's absence behaviour based on variants of the following specification: it Perm is a dummy variable which takes value 1 if the worker is hired on a permanent contract and 0 on a temporary one.
Our dependent variable,
it A is measured either at the extensive or the intensive margin of absence (absence incidence versus minutes difference or absence rate).
X is a set of standard control variables such as age dummies, gender, marital status, education, tenure, industry, occupation, regional, year and quarter dummies.
Equation (2)  are interpreted as the average increase in the probability of permanent employment attributable to the legal change. 7 We do not exploit the changes in coverage in terms of the long term unemployed as this information is not consistently recorded in our data. These data issues are noted in Kugler et al., (2003) . 8 Occupations where women are under-represented are defined in the Orden Ministerial of 16 of September 1998. 9 In robustness checks our main results are not affected by removing this last reform.
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The estimate of contract effects on absence that we retrieve from (2) is a LATE for compliers. That is, workers who are offered, and take permanent contracts as a result of the reforms. These can be thought of as workers who were viewed as not suitable for permanent contracts under the old regime, but now whom are in expectation productive enough to be offered permanent contracts given the tax breaks and lower dismissal costs. Hence this is both a non-random group of the affected workers, and are likely to have less favourable productivity/effort characteristics than those who would have been offered a permanent contract in the absence of reform (the always-takers). This leads to an expectation that this LATE will be larger than the estimate of contract effects from OLS. 10 An additional issue is to note that the new permanent contracts conditions did not influence those of workers who had already been hired under a permanent contract. Table 1 report estimates of the relationship between permanent contract work and absenteeism, where for brevity we do not report the estimated parameters for the controls but these are available from the authors upon request. 11 The extensive margin is estimated by Linear Probability Model (LPM) and the intensive margins by OLS. 12 These estimates provide initial evidence that permanent workers have a statistically significant higher level of sickness absence and absence overall. However, the sickness absence differences are small in magnitude. For instance the OLS estimate of minutes difference between permanent and temporary workers, reveal that permanent workers take 3 more minutes per week off on average. Using a standard 8 hour working day, this is approximately 0.007 of a day per week.
IV. RESULTS
These small, but robust, differences are smaller than those reported in previous literature such as Ichino and Riphahn (2005) who observe a 0.04 of a day within worker effect of becoming permanent, or 0.017 of a day in Bradley et al., (2014) study of public sector workers in Australia.
INSERT TABLE 1
Looking instead at the general absence results, these are substantially bigger, around 49 minutes absence per week difference between temporary and permanent contract workers.
This suggests that narrowly focusing on self-reported sickness absence may miss much of the variation in the effect of employment contract on worker absence. In turn, the estimates for general absence provide some initial indication of potentially large productivity differences across contract types. In practice these preliminary differences in absence by contract type may be related to fixed and time varying unobserved differences between workers hired on temporary and permanent contracts. Our estimation strategy seeks to address this by first considering models that include worker level fixed effects before moving on to IV estimation. 
INSERT TABLE 2
One natural concern is the comparability of temporary and permanent workers.
Temporary and permanent contracts are not randomly distributed across the Spanish labour market and one particular further concern may be that there is substantial selection into contract status on the basis of time varying unobservables. This will lead to biased estimates of contract effects on absenteeism. With this in mind we now proceed to our instrumental variable strategy where we exploit labour reforms as a source of exogenous variation in the assignment to contract type. show how the reforms had incentive effects on private sector firms influencing their willingness to offer permanent contracts. In terms of diagnostics, our instruments are strong predictors of contract type. However, the Hansen-test leads us to reject the null hypothesis of the instruments being validly excluded from the absence equations. We return to this point later and examine the robustness of our results to relaxing this assumption. Table 2 reports the resultant IV estimates of permanent contract effects on absence. When compared to previous OLS and FE estimates these are markedly larger. For instance, the general absence effect on minutes absence is 5 times larger than the OLS and 10 times larger in the estimate for the extensive margin. 14 To be specific, the impact of permanent contract on general absence is that of four hours per week, this is equivalent to half working day. IV estimates of the contract effect on minutes of sickness absence are of smaller magnitudes but substantially larger than the OLS estimates. These are in the order of 32 minutes difference per week. Estimates of the extensive margin and absence rate for sickness absence remain positive but are imprecise. As discussed earlier, the larger estimated effects may reflect both the downward bias of the OLS estimates and the Local Average 14 In unreported estimates we included worker fixed effects in our IV regressions. All contract-absence estimates were qualitatively similar to those for the IV models, but often of a greater magnitude and less precise.
Panel B of
Treatment Effect (LATE) interpretation of the IV estimates. We investigate these issues with interpretation more fully later.
INSERT TABLE 3
To this point we have found effects that are substantially larger than cohort based studies that examine early career workers without employment protection as they gain more permanent work. While we have limited our sample to temporary workers, this still includes workers with longer tenure and tenure is a known positive correlate of absenteeism with a non-linear relationship (Bradley et al., 2014) , and permanent workers have markedly higher average tenure than temporary workers in our sample (130 months versus 19 months).
Initially, we re-estimated our main models including an interaction between tenure and permanent contract. These interaction terms were typically not statistically significant at standard levels, and never of economically substantive magnitudes. To examine this further, we limit our sample first to those workers with less than 5 years of tenure, and then those with less than 2 years of tenure. In this sense, this sample is closer to existing studies that look at new workers without employment protection. Insofar as these studies have demonstrated smaller effects than our estimates, this may hinge on factors such as relatively strong career concerns early in employment that serve to reduce all workers absence irrespective of employment protection. With this in mind, we restrict our sample by tenure of the worker in their first period of observation in the sample. We begin initially with those up to 5 years of tenure and this is followed by a sample of those with less than 2 years of tenure.
Our re-estimated IV models on these restricted samples are reported in Table 3 . The first thing to note is that the first stage coefficients for the reforms become larger, and in general increase as we look at more narrow tenure groups of workers. This can be interpreted as
showing that the effect of the reform was concentrated heavily in short tenure workers. Again this is interesting as it provides a suggestion of which types of workers were most readily affected by these reforms.
In terms of the absence estimates, these are generally much lower in the restricted tenure estimates compared to all workers. For instance, for workers with less than 2 years tenure the general absence effect of permanent work is 96 minutes, just over a third of the size of the estimate reported in table 1. However, there is little difference between those with less than 5 years and those with less than 2 years. Moreover, there are more muted differences between estimates of contract effects on sickness absence across the full sample and the two sub-17 samples. The corresponding estimates for the extensive margin and absence rate are between 0.015 and 0.049, although the extensive margin estimate for general absence is no longer statistically significant at standard levels.
Again we can use these estimates to compute weekly loss of time due to absence as a result of moving into a permanent contract. For workers with less than 5 years tenure this amounts to approximately 0.198 of a day per week in general absence, of which 0.087 is absence reported as being due to sickness. For workers with less than 2 years tenure it ranges between 0.202 of a day for general absence, and 0.069 for sickness absence. Even in this very narrow tenure window our general absence effect is almost twice of that reported by the least conservative current estimates in the literature (Ichino and Riphahn, 2005) . Moving to the 5 year tenure group our general absence effect of being employed on a permanent contract is some 5 times larger than that reported in Ichino and Riphahn (2005) , and over ten times larger than that reported in Bradley et al., (2014) . Our feeling is that our empirical strategy reveals substantial effects of contract status on absence, and insofar as this is a proxy for effort, productivity. This suggests that variations in employment protection can have marked effects on productivity both within countries, and potentially, cross-country.
We further explore the robustness of our IV estimation. Specifically, we focus on four points. First, the result from employing all 4 policy instruments together (minutes difference = 96.749 (s.e. 23.524) and absence rate = 0.046 (s.e. 0.010) should correspond to a weighted average of IV estimates where each instrument is introduced individually. The initial panel of Table 4 reports the results from doing this and demonstrate that this, in essence, holds.
Second, we recognize that for our reforms to influence absenteeism through contract type there needs to be a direct effect of these reforms for the treated group on absenteeism. We investigate this by estimating the reduced form intention to treat (ITT) effect of the reforms on the treated group's absence using the difference-in-difference approach along the lines set out in (3). The resultant coefficients for each reform are reported in Table 4 . These demonstrate ITT estimates of a positive impact of each reform on worker absence.
INSERT TABLE 4
A related concern is that the IV estimated coefficients remain large. This may be related to the proportion of compliers in the first stage estimates being small. In this case, it can be shown that the causal effect of permanent contracts on absence is the ITT effect (reduced 18 form) divided by the first-stage or the compliance rate in the originally assigned treatment group. In this way, the second stage estimates can be viewed as a re-scaling of the reduced form (Angrist and Pischke, 2009; Angrist and Krueger, 2001 
Plausible Exogeneity
Given that the instruments do not pass standard tests of validity, although the reforms were not designed with absenteeism or effort explicitly in mind, one may still be concerned that changes in the structure of employment protection in some way directly influence absence behaviour. For instance, it may change the expected cost of detected shirking if there is an influence on outflows from unemployment. Likewise, the very nature of the reforms led to some lowering of dismissal costs associated with some permanent contracts, and this could influence absence behaviour of permanent workers. We seek to examine the effect of potential violations of the valid exclusion of our reforms from the absence equations using the plausible exogeneity bounds estimator developed by Conley et al., (2012) . This method seeks to assess whether it is possible to provide meaningful estimates in the scenario where the instruments may not be validly excluded.
INSERT TABLE 5
Consider the following absence equation, where Z is our instrument vector (labour market reforms for the corresponding treatment groups): Conley et al., (2012) demonstrates that it is possible to provide informative inference even when there are large deviations from the exclusion restriction. Specifically, provided the instrument is strong, violation of the exclusion restrictions results only in a loss of precision. nature. Nonetheless, for general absence these remain above zero at the 95% level using the local to zero approximation and at the 90% confidence level for sickness absence. For the UCI approach lower bound confidence intervals overlap zero for these outcome measures.
These estimates suggest that, even in the case where our instruments are not validly excluded, under reasonable priors the likely effect of permanent contracts on worker absence is significantly greater than zero.
V. CONCLUSION
The strong employment protection found in many areas of Europe has the potential to dramatically influence labour market performance and outcomes. For instance, a large literature has demonstrated the effects of these regimes on labour productivity and unemployment. Employment protections' behavioural effect on workers is less well understood. A recent literature has developed examining how employment protection conditions worker effort. This literature has shown an effect of employment protection on absenteeism, but one that appears too small in magnitude to generate large differences in labour productivity. In practice, identifying causal effects of employment protection on effort is difficult, especially in a broad labour market setting. Our paper used a combination of within worker estimation and legislative changes in Spain as a source of exogenous variation in contract type to identify this effect.
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We demonstrate large effects of temporary contract on worker absence. This finding is robust to a range of sub-samples, and attempts to address issues related to the appropriate control group, and concerns over the validity of our exclusion restriction. This evidence demonstrates that variations in employment protection can have a marked effect on worker effort. The caveat on these results is that they are only for those workers affected by the labour reforms. Nonetheless, they indicate the potential for an effect of employment protection on cross-country variations in labour productivity. It also suggests that firms will factor in this behavioural aspect of employment protection as part of the decision of offering permanent, versus temporary, contracts. This may also indicate the need for firms to pursue other incentives for permanent workers such as performance pay, deferred compensation or the like which either implicitly or explicitly deter absenteeism. Future research could consider whether there is evidence of complementarity between these types of compensation methods and the use of permanent contracts. 
